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TI - Dual mode digital video camera - outputs image of still-picture image process mode 
or moving-picture image process mode in different colours, using software processed by 
computer 

AB - Jl 01 26796 The camera (10) is connected to a host computer (12). The image is 
produced in dual mode either in still-picture image mode or in moving image mode. A 
common control unit is provided for controlling both modes. The host computer does the 
software process for the obtained image. 

- The image processing application processed by the computer is used. When 

operating in moving-image mode, a colour format of suitable YUV image v^itfi^l gw resolution ^ 
image quality is output. Wh^i^pjerating in still-picture image mode, a coloxir format of 
suitable RGB image vyila^Hi Rh resolutio_n ^image quality is output. 

- ADVANTAGE "^Optimises image quality in each mode. Outputs still- picture image 
or moving picture image using software processing. 
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===== PAJ 

TI - DIGITAL CAMERA FOR DYNAMIC AND STILL IMAGES USING DUAL 
MODE SOFTWARE PROCESSING 

AB - PROBLEM TO BE SOLVED: To provide a digital camera for dynamic and still 
images w^hich optimizes image quality of each mode in a digital image forming system of a 
dual mode that has a still image processing mode and an animation processing mode. 

- SOLUTION: This system has a host computer 12 and a digital camera 10 of a dual 
mode which uses an image processing application that is processed by the computer, at least 
one common control parameter is used to control both modes, although animation mode 
processing is executed by an algorithm that is designed to make a processing time the shortest 
and software processing sequence, it forms a YUV image which is appropriate for a video 
conference, etc., and has relatively low resolution, and still image mode processing uses more 
sophisticated algorithm and optimizes the image quality of an RGB output image of relatively 
high resolution. 
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B«$-ig2;«7-7*-v-y htLxmss.-r?.mm9!!tm 

[00 0 1] 
[00 0 2 J 

i>'Oi:, »itB«2rJ^fi!i-r-&i><?5c7)2«tc±«(JS;^tX(,^ 

^ 7 & Col or Qu i ckCamT n #;{)J$> § . AMfiU^f ?jt 

Tt^SDC4 0-^DC 5 0^-ii£7)7-V^yP . 

•a*** -5 KiBffl b'-r:t ■ p< 5 T«i . ii^B^ti r 7 

I— Aj5^:7yN'-j Jtf-H2-^iLT:3>'b-i-:?{;A:b 

^iXS. CCT)^^ ff±®11i.i!llit.b'7--^C7)^— (7)7 

®t03!!ia^Jii{i. ^itH«htj;Hc7)f *>4>&Mfigt-4;{,. 
[0 0 0 3] f?±a«ffl^^^^7tcMLT{i -?-cOg 

mi\>zm±wsi^nM^h\^x^.^h,%m^t^%'5, 4o 

2, 1 7 0-§-, li^"Hand-nianipulated Electronic Cam 
era Tethered to a Personal Computer" {i, 3>-b°jL— 
:S't:ig«gLT®^5rffligL, -e<7)a^^3Vb-j.-:?p«^ 



[0004] »jt®«ffl«-?^^ 7;-;.-^ 3 —fjcT)^^ Y 

iimL^ttcoi:^^. 1 994:^12^305 

^■^^mj^Mzim^m^W^Q 0/367, 399-^ 
(M=S"Electronic Camera Having Dual Modes for Com 
posing and Capturing Still Images") f^jha^^ 

<. ^i^'ttii^i:m^awmm±izmi-t^fdifx'$) 
t^m<ix'^ mx'tiy^\,\ 

[000 5] Jl^lII^it^S. 30 1. 24 4-^. S^"C 
omputer Input Scanner Incorpo-rating Multiple Scan 
ning Modes"(4, t'^-^A:t)gMi: LT^ffl^r^ 

BmtO«@2:^a6S ( X-A LT h 'J S ^-^J^-^l, ) /c*^ 

izmmti. m2iimmmm^^-mm^^-}<x\^ 3 

«ffl*{4, »:<^2r?i7)atg$-x=!(r-v^±£0X^ -y 

ii^Mm&x^^>i:mi^'t&mmx'$>:B. y^jx^^ 
'■^^Mt-t^^t. t^mz-^\^x<m.m.<r>;fi.^m.m-th 

[0006] 

it, 

[0007] 

mi-t?>t(ox'h^. ^mM<^~mmiz^in£. mi* 

v-y hi: tTtU:^B«$-^^-r&S?itB«3i!i 
S^-Ht, m2:^y~y^-^.y}.tLXiiimmi: 

BfS.-t^mmmm^-Yti^L. mzmi:^y-yt 

-V yh{4RGBT-^$^t, m2;*7-7*-V.y htt 
YVVX'7r.$tli,y-'^rjU ■ K ■ xy:J'y>B«Jg^ 
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[0008] *%B3t7)fij , wm(r>>»m.immnm^ 

2iX7CC0^m^ >^^;l^xm!S(finite impulse respons 
e;F I R) 7 /PrJ^^-Jfi^j^coe^-byKCf^^-ti-T 

li. M-:f^comm^~i^izmm-ri>ziyh^xh. mm. 

[0009] *^H^(cpt-^ . m±co, tJj;t)f-?-OfliJiO 
[00 10] 

^^M^iX'lima(^i>cr,(O^A^(i,m^-^ii:i,m^ 

yhry^TtLxmm^ti^m^h$>^, mz^^^ 

>-:^r-Mzt3\,^Xi±. :^^m(Dmmi,z-£i'W^vyh'ya: 

T(^m'tT:f3mii±x-^m^x t cnx-h o . ^mmx-ii 
M^cotmcommx-M^m^ i^cox-h^. 

[0 0 1 1 ] m (c^ ^^Bjii,zj::^^'=j^jl,^^^^.-^ 
X-rA(7)yo-y^0Sr^^, sfsv-^T^AJi. USB (Un 
iversal serial bus;a--y<— tf/Ujt^ijys;^ ) -fi^^/l^ 

■ ^^Xh ■ ■^>-^'-7x-;^i4{cig^§ii/^usB12 

A^oicO^^^h . ^^-h-^-^l 2*^^>|!;:»j^«J^$^T. 
Tl^&;<?^7l OSr^-rS, USB{4. ^<j^(i>tlfci^ 

CltA^T'^l, (USB(c-^»,^Tf4. 1 99 5:^11^1 
3BI^^T<^Universal Serial Bus Specification, 1. 

0. sm]^7yhmzimA^$)^) . ^^^i oa. i& 



m. 'Sf±mm<^t't,i^hm%-t^zt^^x'^^^ 
2t'ZfJ}^ ^^t-^-^^^-=?i6m^t-€.s*^ 

^^'^yi^~^i^~Y-i^m<xmmm7Dm^^W}mi>. mij 
mm-hzti}^X'th. 

[0 0 1 2] 1 0{±. !f^f*t*>4.c05e^mi^Bff«-fe 

2 0 ±T'^f & ?td6c03e^g5 1 s ir^-T^ . 
-b>'-9-i:LTS*Lv^<0{4, 3^-y^aS?K A I -0 3 

fflC CD (charge-coupled-device ; S^t^-g-*^) 
-b>'-lfT\ ^^l.«44 8 0tT6 4 0Mi0^7- • 7=rh • 
XP^ y h Srll4 {C^tTS-^^'^^ -\'-{Bayer);& 7- 

Ll^SeajW. *ffl^|^m3 , 9 7 1. 0 6 5#&#h§« 

^t. ) -fe>-t^2o«is^.fc, mmm^mco i-yi:uL 
<^mm±iz, m^v-^ji'ComiEizm\'^i,-?x^^tit:i; 

iJ'-fevP^-^tTVii.. *^5 1 Otor-^n^^gP2 2{4, 
-tV-9-2 0. CDS (Correlated double sampl ing;fflpg 

ig^^fv:i6c7)CDS/W#rD-yJ^2 4, CCD-b^- 

i^2 0*»^>c7)r-^D^aj:(j(t-^^, mti£8\i''yh<^^ 

'^■S'l^^^liZ^-thT-i-xii-y ■ (K/-D) ^ 

M^S26, -?-LT-fe>-9-2 0<?)B$raff-S!|&ffpCCD 
:5'Dvi?IB«l^g2 8^*t-^. xvr^.;l^3 0{i c 
CD^^5V^^c.-^^,l.-^32, y^RAIW 

V^;?o:ro-ir.y-»?-3 8, -etTUSBgE^y^-7 
x->^40Sr*t-^. USB^a^V^-7x-^4 0 
USBK|g4 2S-:frLTUSB;^;^h . 

^-X\ A\,z^m-h . 

[00 13] -fe>-lf2 0ti, CCD^D.y^^ga2 

-r •y^RAM^^>;3 4*C«S»§^tl,*J. ^t^^^y 
ti. 64^Ph'-y hXrJ'x^ •y;?RAM;><qE!; (0!|;i{f 
^ ^-T-JJ^l/— r -y KryN-^ J^i>~%m.'nUSm 
^IDT7 164^) X'hhZhimt.\.\^, Zai>^^ 
Oiiy^ ym^^ ^ S y^^j^ ^.U—^Se^zX-y TM 
m^tl. y-(y-m^m\^3lktz^. CCD^^^y:^ 
'Jx.A-V—-$f3 2\i. -kV1^2 0/i{tT'^<. y^y^ 
ff^-f 5>^^'x^-^-^3 6tC®ffl$^t^7^y^:,^ 
«a^i^C7-y:?t>$(J^LTV^S, y-(yU^yi=tV3A 

t^(=(r)\ii:h\i. x-^^ascofc^ajgd^i 2^;yt--y h 

•#-C'*^4^Xh • 3^-^^-^ 1 2(C, USBSia^ 
^-^^-y ^-XAOi^Lxmm^ixh {\JSB^y^ 
^~X(r)m!^<^UM^Z'0\,^Xl,±. 1 9 9 5:^4^ 1 
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7 H^trOMicroprocessor Report, Volume 9, Number 5 

erialBus to Simplify PC I/0"2-#BScOC: i: ) . 

4 0t±. IntelS 2 9 3 OV^ ^07•D•^r•y1^^cov>f 

h^. USBiBS4 2{i42^tfOJg^:frS*-', ^(7)0%. 
CD—miTt^XV ■ n^-h'i-^ 1 2 tcOf-'-^J'iMgft 
-eLTtd l^^f«i*;^h • n^/fi— 1 2*>^^ 

[00 14] 51 OW, 01 J: i?ihB 

is J: V";*^ ^Of^BSrS^-r^^f :t- K ( L E D ) 4 

6 2r^r-rS<, 02 (c, *^7<7)jRjft§g|$:^f . 

1 0<i. 3yb°i-:5' • ^-^J' 1 6±(cigaLT, rj^ 

i6(CJ^:J'>-K5 0*>A,KO*'l--tii:t>T'^S. 
OtfOlKft^§#|{i;. i^A--/^- ■ ,-K:J'V4 4t3ilX r^j^ 

*>J -t-HcO^tSflJ^LED^^^-Y h4 6$-^-r 
■2.. 

[00 1 5] h • a^b- 1 2<i. SfihBMt 
SjMcomBco^ -i iyy^ijp'.'7lO ICj^ Lfc , C 

SriS^LJtO. V-^;7orD-fe-/-t?-3 8 5r^TCDS/ 
W#yo•y^2 4{^^^^^f ^^tt^ctoT. ^^7C0 
»^rn-tXS:$lJiail-r.|,. USBcoyN-F-^xTiSit/:- 
y^h-^xrii. • ^yh-i-r? 1 2tii^yl 

0i:c7)r^<Oiifi*gSrS«t-?.o ;*^5 1 0*i*X h • 

j:.T-¥TtsXV ■ 3>'ejL-:$'l 2{cn— K$#i, JjiaS- 

tji.-:? 1 2T'filfflT'#.|. J: 3 
[00 16] Z<r>:^pi.^{t^ 7-'7^;PhM*i>'N*7>-^ 

fieffl#(i«2|s:SSi6 2±iO r;{,^5|)ii|ijjj r-iriyeo 
5::?»J-yi?L. 5PiiiJil®6 4 ^Dft/atS-T. ^ LT 

^7iSSHffi6 8$:. ^Jt:(5lttlctTjIlnSH7 0$>jti- 
3. 4(3^^-rh^;l'^-f -xf-? 2^ffifflLT^-H2:Jg 

i.c:ttT'#§, v:nA,coptB{i, f*>4.<?55aags§{c 



0. wmiii:xm±mmmjcr>^-)ii,zmm^iih, 
[0017] f?±aM^:- KT-<i, HIS tc^-r^-f 

<r>:^y-- y <)V-S'mp-^9-y^^-th'^9'^)Vifi'^ 
Xm.^^^tth. »B^:-KT'<±. tfi?-fe/Pc7)gp^i-m-^ 

3 4fcffi?^:$ilS^. V-r:;?DrD-t-y-9-3 8tc;J:-:)T 

A^'^lfPT^tb^iX^l^. W«*^'7'f :^ffi^?3 4A^^>5^;^^. 
• ^yi^^-i'izm^iii^ithm. mm-T-is^ii^-o 
iimfS.Ay-(7)mmzmi^^$ti:i>. ^comm. rn^co 

<XlziiM^n<r>'ff<^^cO':)Uti^^co^\:^^-tjUi3<, 
Tm2ff@c7)»-g.O:^f;?-byl^*ite5lM$il^ Z t {c^ 

[00 18] ^jhSiljOTigSS 

•tn±mm$mmmi. miiz^-tmm^mm^j: •? t 
i>t:iibi,zmf^tixts*). ^mm(^!smi^mi,z-o\,^Tii 

5. 3ii^0;^V'f h ■ >'\-7>'Xffi7 6. 9«<0;<?9-^t 
^iJfSm 7 7,-?- LT^Seia^^-ypBg-^^ 7 8 T'*) 

A:^-r— :?JiCCD-feVHf*»<i>£7). 1 e:7-fe;l^{c 
8h' y ho r 5feMacOj T-'-^T'^O. a3:fj7-'-^Jil 
b-:^'-fer;i^tc:2 4b' y h ( lfeft{C8b' y h) CORGB 
^feT-'-:J'T-J>^. Mct,i7)fts:{i ii&^t:: 1 eb'-y hc7) 
^^tfl[T'fi=v\ M^-tt^zif^T-r- Hyr9V m± 

- Ycr)^m^m^z-:>\^xm'izm^h . 
[00 19] xmcom^ 

^m^^X:^^ylomzm^^it. ^^yl 
Oil^h^t^X h ■ ay\^a.—:S' 1 2 {C^'^yD- h'^ixS 

2i,zxmm^ix^, ^mmmm(OT-!^\;^-kfi^mii. 

|nItfe<504r?c7)gja#j^(7)i^SI(cJ:-5T. flP*>ie>?iJp«3co 
•tlZtiZj:*)^ Xmm]EX'r yy8 2l,ZXmiE$tl 
[0 0 2 0] -fe>-tfc7)g^6<n^7F 

X'im^^f^if). mmc^T^<r>vfX'itm&cr>miii)mm 
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•/ hmmti^Kc^tl. MfiU"<;H2?ij7 5(C^S7?:$^1.§, 

[00 2 1 3 ,1^7>f h ■ ys:^>a 

(RGB*fe) :jt<7'f H J^^yx ■ :^^.yy 

6S:^bTa®c07tiSc73;ta6cofgiE5!)^^r$;ix§. -^07 

tM^Llr^cOJi. 1 99 6^4^9H?6^T^^fe|iIWif^ 
5, 5 06, 6 1 9-f-" Adaptive Color Plan Interpola 
tion in Single Sensor Color Elec-tronic Camera''^ 

t 0 0 2 3 ] {i-, ^ 0 Lfmm^%htzibl,z. :sL-y ^--5$ 
•r-iS'tCOV^T. F I ws-;;^ • 7 ^yP^J'^fflv^T 

— ft¥"Digital Signal Processins'ncfMB^$^-C>''>-5> 
1 0 0 2 4 3 a:»J;»7-7^-v.y KcT^^jfl^fefflfe f- 

feigjEXx-yrg 0tjSffl$il^3x3<7)tf^j7 7(^^ 
1 9 9 2 :^l^f%tf CO Journal of Electronic Imaging. 
Vol . U 3 5-45^- v-'tlBMOieff "High-Perf orinan 
ce Digital Color Video Cainera"(c;i^iBJ$;^i-C V^S J: 3 

[0 0 2 5] feggXjr-yl^Wffl 

feisx^-yi^jdaji. m^nm-^mzx^x^m-^itx 
M%m^mk(rm.^^(7im 8 ^mmzmrn-thzt^.z 

i.'^X. ■^m:K*r-)Vm^:^7-'yr9 2\,zxti:^fih, 



[0 0 26 3 wmm^u^ 

^^\,z\t. m%^<^ws.mj^pm^. mz/m^ 
mm-^^^jmmzi'.xn^tL:^,. ^(>iz. mmihd 

tl. ^>^^~^iZ^^}zy-'^^mmTyU^~>3y 
^t=3rl> (YUV>>9-7^-v>y h-c<i. ruj t 

rvj (i:g.^^ B-Y (»^^) aXVR-Y 

m&) c7)^mm^i:mioL. ^iiai 9 8o^2^^^f 

COSMPTE Journal Ol 1 1 ~ 1 2 0'^-i^'t««§tlJt 
D. H. ry^ir-HtCi^ieVWorld Wide Color Te 
levision Standards Similarities and Differences"{C 
mBM^il&M'OX'f)?,) . ^i^iz^ YUVM«ie«|{igp 
^mzV^TV y:X-^tl. UtV<7)^comcomii Y 
<?5^iT(7)4^01 1^^, 

[ 0 0 2 7 ] if^«*>'ie:«s^co»±, t?±Hmi!!ia^ 
^{SBJ€>§. nvh^xh, mm. feffl, T^*?^ h -VN- 

7>-X(r,g,b)J3j:cf;<fWcov\-^^-:^^<7)A:»]1St L 

io. m:f}cr,^m^izi3\,\xmmmcoaMi>^^ 

M.^^$tLXu:S>. mm=e-}^X'li. 

^^--^^iitxti&K^^. ifc. mm^-i^x' 

^tzib. fti:^JBffl<7)^Yffi{i#^&com<Ob-:?-fe;HlT- 
<i=Sr < , ^J;t{f 1 -yco^x:^ . 1 -ocom&X:h -e L 

[0028iai2MI 

74;&J^^ffl$^xS. L*^L. xmmiEx^^yygexu 

^■^^^^'p^^s-cfi^sr < , III t-nizhhm t^(r>m<^ 
lEmKci&mmizx ^xs^mx.i^tii>, 

[0 0 29] T^V-Y h • J^^y^ 
«-6b-^-fe;P{i71^^Tr^7<i">-X • Xx-y7-9 8(C 

X'm^^(,iitii,<otm-xh&. ztiii. ^m<r>^mx 

^-;Wlx-r-yTi 0 0 2-|IM-^l.^*!)tcffli,^tf>^i.l, 

111 tB3^ScO-aj^«^^S tX^iytl 
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[0030] f^mx^-jums 

1 0 2*%j^iE;^x.yri 0 4tcfci->Tfi-f-xhLi-A 
(ciiffl^fi. -fe^-tfl^lcDfecT) r ^Dxi — Sr^B&ig 
lEL. ^mcO TYUVj 5l¥^/•fe||tiJ:^l;!?5-7=j-—^ 

[0 0 3 2] ^a-^^y^ym^rfi 

■ 3>-e^-^i 2i3j:r/x-^lf^^;^7^-y7° 
^0 0 3 3 ] %a^gsczfett.§,^N°^^-^a| <ia 

08{C7r:-ri:fci9. S!l®^- K^JQatS. ittTL 
UT(Lookup tables;,^-^^) l i 0 ^m^^XmtH^tl 
^tfi. -::i^{±3f-v^v^cOLUTJ5^;^y'f h . j^=yyx 

ayh^xh. ^nh^i3i:x/:^'y-?<nm^m(.zm-^ 
^^Xi^M^ixhfzibX'hh. ®il$Wrnj-y^i i 2 

!^-^ai 1 o$■^i^-rl.7ti6^c^^«g:5:tl^&ilfit 
wm'^-\^mz:^^^ifi^m-thm^^nxx/T 

D-y^ 11 2{J. SiJ9<;{::^^5^ai^i)sISPt-|>/cJ6{c 

ra^ciwfc. ^^:^mmmmm.^zx^xnx/n-,^Kh, 

[0034] HSI$iJffll7'D •/ 1 1 2 rt<5D$iJffliy 7 h 



3>-h7Xh*3j:t/rH3S${cjKt:.T. fetf?ijl 14i;Hg 
^«(LUT) 1 1 O^PSf-ri.. $(Jffliyo.yi7l 12 
Bg-^«1 1 0i:ff?iJl 14^. eift^tiitScty 
SWsJ^y-f h • >'N'7>';^(Auto white balance;AHW) 

Mm=f:ra.-)i'<7)^:^{,zmtx^^-th. 

T, 3>h7^htHj§$cOig^ffl^^-rS, AHW 

^m.i<zm\i^tii,^WiTt-s^^ h ■ j'i^y^m^mmn 
[0035] mm^mi,X'i.i. h ■ ^^^yxm, 
<t a i,z. m^mco-^ -y M 1 0 i ^mm^K^ . mm 

^h. BMi>^tiJ:X/:^y'7comiE^:mm-i>fciibizm-^ 
S110S-, ^LX//j<^c7):^^—y^—?y}.:^Yu 

Vlz^m^^fzMznm 1 1 4 

[0036] mWe- )^<0$mX'li^ #LUT 1 1 Ofi 

2 5 6C0JI@S-WLTV^S. Ylii:tjm.ii. iS^fe, lifeJs 

J:lA»fe^o#^lo^o, -^tf300LUTai:^ll<^fa 

Mmf'—^'^mm(^RGBm&y-'—^7b^t>?!fy 
x^r_;p3!n,gj;j^^^-^ 3 X 3^T^JM^^la^ — -xTi^m^ 

i:'*> ^> hYy-'~iS^cr>^tii^cr,^-^X'f>^Z t imt L 

v\ m^v^ h ■ ^<7yxmmt)^im'^mt^^t. 
*'7'f h • >'\--7>';^ • y r is^^<7)mjEt Lxmm^ti 

[0037] lilT{iS*«;T'^,S, ^ y\^^-:$'izmm^ 

<^'Wi^^LX\>^^, mm<^mm^ ■ uy\^j, 

-i'l.z^m.^ixfzyy h'^xTtcJ: OHJfe^^S. 

'^i^co^m^w-i^m\.zX',xm.^^^t:,tih. mmmi)'^ 

ayhyXh. BBS?, ^mt3XX/7izV-(h -J^ 

txx'ithhtK ifhh<^mm=^~Yi.zhmmw^^ 
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[0038] ixt. nft t\,^-mmmmi:3mLz:$:^ 
[HBi miiZ7rs-r:^^ycommmm-iy^-y'^~ 

[04] mil,Zm-t:^^ycr,^m^m-i>'$^-yJ'~ 
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